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Kane  oi  Bnif  Jewell  Brook  Baa  Site  Mo.  5 

Towat  t  laidloe 

County  and  State:  Windsor,  Veraont 

Streea:  Sanders  Brook 

Bate  of  Inapectiom:  Hoveaber  6,  1979 

Jewell  Brook  Baa  Site  No.  5  is  a  650-foot  long,  113-foot  high  earth 
dam  located  on  Sanders  Brook.  This  daa  is  a’ hnaogenous,  compacted 
earth  fill  daa  with  aide  elopes  of  3H:1V  upatreaa  and  2.5H:1V  downstrewn. 

The  appurtenant  works  consist  of  a  ^principal  spillwi^  and  two  emergency 
spillways.  The  otergency  spillways  are  150-foot  wide  earth  channels  out  into 
the  glacial  till  of  each  abutment.  The  cutoff  %fas  carried  down  to  glacial 
till  under  the  dam.  The  principal  spillway  is  a  reinforced  concrete  intake 
structure  located  in  the  center  of  the  dam.  It  has  a  spillway  weir  which 
drops  flows  to  a  30-inch  diameter  reinforced  concrete  pressure  pipe  conduit 
that  discharges  into  a  riprapped  plunge  pool  at  the  conduit  Outfall.  A  gated 
18-lnch  reinforced  concrete  pipe  reservoir  drain  is  connected  to  the  intake 
structure.  Engineering  Inforaation  available  consisted  of  as-built  drawings, 
the  design  notebook,  past  inspection  reports  and  a  watershed  study. 

The  dam  is  in  fair  condition  due  to  the  potential  for  erosion  of  the 
spillways  and  training  dikes  during  a  test  flood.  Other  aspects  of  the  daa 
are  Judged  to  be  in  good  condition.  The  inspection  revealed  minor  erosion 
caused  by  settlement  at  the  abutments,  unauthorised  trespassing  by  motorcycles 
and  off-the-road  vehicles,  small  burrowing  animals,  wave  erosion  and 
discharge  from  the  internal  drain  systcmi.  The  durability  under  flood  flows 
of  the  grass  on  the  spillway  surface  is  questionable,  and  evidence  of  sloughing 
was  noted  on  the  left  training  dike  of  the  right  spillway.  The  left  emergency 
spillway  would  discharge  flood  waters  near  the  downstream  toe  of  the  dam. 

In  accordance  with  Corps  of  Engineers  Guidelines  for  the  Large  Size  and  High 
hazard  classification  of  the  dam,  the  test  flood  will  be  equivalent  to  the 
Probable  Maximum  Flood  (PMF).  Peak  inflow  to  the  reservoir  is  4,500  cubic 
feet  per  second  (cfs);  peak  outflow  is  3,850  cfs  with  3.4  feet  of  freeboard. 

With  a  water  level  at  the  crest  of  the  dam,  the  capacity  of  the  spillways  is 
10,925  cfs,  which  is  equivalent  to  280  percent  of  the  routed  test  flood  outflow. 

It  is  recommended  that  the  owner  engage  a  registered  qualified  engineer  to 
investigate  the  adequacy  of  the  relief  wells,  a  means  of  providing  access  to 
the  dam  embankment  i^en  flow  is  occurring  over  the  spillways,  the  erosion 
potential  erosion  of  the  spillways,  the  dike  and  the  downstream  toe  during  flood 
flows,  and  the  sloughing  of  the  left  training  dike  of  the  right  spillway. 
Recommendations  should  be  made  by  the  engineer  and  Implemented  by  the  owner. 
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PREFACE 


This  report  Is  prepared  under  guidance  contained  In  the 
Recommended  Aildellnes  for  Safety  Inspection  of  Dams*  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  foglneers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  Is  to  Identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  Is  based  upon 
available  data  and  visual  Inspections.  Detailed  Investigation,  and 
analyses  Involving  topographic  mapping,  subsurface  Investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  1  Investigation;  however,  the  Investigation  la  Intended 
to  Identify  any  need  for  such  studies. 


In  reviewing  this  report.  It  should  be  realized  that  the 
reported  condition  of  the  dam  Is  based  on  observations  of  field 
conditions  at  the  time  of  Inspection  along  with  data  available  to 
the  Inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  Inspection,  such  action,  while  Improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  If  Inspected  under  the  normal  operating  environment 
of  the  structure. 

It  Is  Important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  Internal  and  external  conditions, 
and  Is  evolutionary  In  nature.  It  would  be  Incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  In  the  future.  Only  through 
continued  care  and  Inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 


Phase  I  Inspections  are  not  Intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Haxlmum  Flood"  for  the  region  (greatest 
reasonably-posslble  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding  that 
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c  NATIONAl.  DAM  INSPECTION  PKOGRAM 

PHASE  I  INSPECTION  REPORT 
JBNELL  BROOK  SITE  NO.  5  DAM 

SECTION  1 

PROJECT  INFORMATION 

1.1  GenAMi 

«;  AtttJ»ogtty.  Public  law  92-367,  August  8,  1972,  authorized 
the  Secretary  of  tita  Aruy,  throu^  the  Corps  of  Eogineers,  to  initiate 
a  National  Program  of  Dam  Inspection  throughout  the  United  States.  The 
New  Bagland  Division  of  the  Corps  of  Engineers  has  been  assigned  the 
responsibility  of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  DuBois  &  King,  Inc. ,  has  been  retained  by  the  New 
England  Division  to  Inspect,  and  report  on  selected  {buns  in  the  State  of 
Vem^t.  Authorization  and  notice  *to  proceed  were  issued  to  DuBols  & 

King,  Inc.,  under  a  letter  of  October  19,  1979  from  William  E.  Hodgson, 

Jr. ,  Colonel,  Corps  of  Kigineers.  Contract  No.  DACW33-80-C-0003  has 
been  assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose 

(1)  To  perform  technical  inspection  and  evaluation  of  non-Federal 
dama  to  identify  conditions  which  threaten  the  public  safety  and  thus 
permit  correction  in  a  timely  manner  by  non-Federal  Interests. 

(2)  To  encourage  and  prepare  the  states  to  quickly  initiate 
effective  dam  safety  programs  for  non-Federal  dams, 

(3)  To  update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location.  Jewell  Brook  Site  No.  5  Dam  is  located  in  the  Town  of 
Ludlow,  Windsor  County,  Vermont.  The  dam  is  located  on  Sanders  Brook 
approximately  2,200  feet  upstream  of  its  confluence  with  Jewell  Brook. 

The  dam  is  shown  on  the  7.5  minute  U.S.G.S.  quadrangle  for  Ludlow,  Vermont, 
with  coordinates  approximately  72*  43.3*  west  longitude,  43*  22.8*  north 
latitude.  The  location  of  the  Jewell  Brook  Site  No.  5  Dam  is  shown  on  the 
Location  Map  immediately  preceding  this  page. 


b.  Description  of  Dam  and  Appurtenances.  Jewell  Brook  Site  No,  5  Dam 
is  a  homogeneous  earth  embankment  approximately  650  feet  long  and  113  feet  high, 
with  a  shallow  cutoff  trench  into  the  foundation.  The  downstream  face  is 
grassed  and  has  a  slope  of  2.5  feet  horizontal  to  1.0  feet  vertical.  The 
upstream  face  has  a  slope  of  3.0  feet  horizontal  to  1.0  feet  vertical,  is 
grassed  on  the  upper  sections,  and  Is  stoue-llned  on  the  lower  sections.  A 
drainage  system  Is  located  under  the  downstream  portion  of  the  dam.  Three 
foundation  relief  wells  have  been  Installed  downstream  from  the  toe.  Three 
spillways  provide  flow  control,  a  principal  spillway  In  the  center  of  the 
dam  for  normal  flow  and  two  emergency  spillways  for  overflow.  The  princi¬ 
pal  spillway  is  a  drop  Inlet  structure  consisting  of  a  single-stage  rein¬ 
forced  concrete  Intake  structure  that  connects  to  a  30-lnch  diameter 
reinforced  concrete  pipe  which  discharges  into  a  plunge  pool.  A  reservoir 


dr^in  is  MBaseted  to  tlw  iad:idt«  structure  hf  a  gated  18«lndi  dlanetar 
eonc^te  eondult.  That*  lire  too  ISO^foot  ewargency  spillways,  one  in  each 
afantiMBat.  both  have  d  crMt  alamtion  at  1480.0  NGVD,  side  slopes 
of  JXltltt  and  mra  grassed^' 

liaa  Classification,  dewall  Brook  Site  Ho.  5  is  113  feet  high 
and  has  a  storage  capacity  of  280  acro-faat.  In  accordance  with  article 
2.1.1  of  the  Reeoaaended  Guidelines  for  Safety  Inspection  of  Daas,  the  dan 
is  Large  in  sise  based  upon  its  height  which  is  greater  than  100  feet. 

d.  Hasard  Clsiaif icatien.  The-^dan  has  a  hazard  classification  of 
High  hase^  upon  its  pot'eht^lad  for  dasMge.  Development  downstream  of 
Jewell  Brook  Site  No.  5  Dan  consists  of  semi-rural  housing  units  and  farm 
buildings  along  Jewell  Brook.  Apizroxlmately  1.7  miles  downstream  from  the 
dam  lies  the  \rillage  of  Ludlow.  A  flood  wave  generated  by  a  breach  of  this 
dam  would  produce  a  stage  of  17.6  feet  above  stream  bed  when  it  reached  the 
confluence  of  Sanders  and  Jewell  Brook.  The  resulting  13.6-foot  high  flood 
wave  would  have  the  potential  of  dtmiaglng  2  bridges  on  Vermont  Hl^way  100 
and  causing  appreciable  damage  to  20  d%7el lings  along  Jewell  Brook  with 
flood  levels  approximately  10  feet  above  the  first  floor  elevations  of 
some  of  those  dwellings.  It  is  likely  that  more  than  a  few  lives  nay 
be  lost  if  the  dam  is  breached. 

Ownership.  This  dam  is  Owned  by  the  Town  of  Ludlow,  Vermont  05149. 

f.  Operator,  The  dam  is  operated  and  maintained  by  the  Town  of  Ludlow, 
Vermont  05149.  Mr.  Dean  Brown,  Town  Manager,  is.  in  charge.  His  telephone 
number  is  802/228-2841. 

g.  Purpose.  The  purpose  of  this  dm  is  to  provide  flood  protection 
for  the  Jewell  Brook  flood  plain  arcus.  It  will  retard  the  runoff  from  a 
100-year  frequency  store  without  discharge  occurring  in  the  CHsergency  spillways. 

h.  Design  and  Construction  History.  The  Jewell  Brook  Site  No.  5 
Dam  was  constructed  in  1972.  The  dam  was  designed  and  constructed  by  the 
Soil  Conservation  Service  for  the  Town  of  Ludlow.  The  construction  of  the 
dam  was  funded  under  the  authority  of  the  'Vatershed  Protection  and  Flood 
Prevention  Act  (Public  Law  566,  83rd  Congress;  68  Stat.  666)  as  amended.  The 
Town  of  Ludlow  paid  for  the  aequlsitlon  of  the  required  land,  easements, 

and  rights-of-way. 

i.  Normal  Operating  Procedure.  The  operation  of  Jewell  Brook  Site 
No.  5  Dam  is  automatic.  The  conservation  pool  is  maintained  by  the  prin¬ 
cipal  spillway  weirs  at  elevation  1446.3  NGVD.  As  Inflow  Increases,  the 
capacity  of  the  conduit  is  exceeded  and  the  water  level  rises.  The 
emergency  spillways,  being  to  function  when  the  water  rises  above  elevation 
1490  NGVD. 

The  reservoir  drain  is  manually  operated,  as  needed. 

1.3  Pertinent  Data 

a.  Drainage  Ar^.  The  drainage  area  of  Jewell  Brook  Site  No.  5  is 
1.74  square  miles.  The  terrain  is  mostly  forested  and  is  steep  and 
mountainous.  Topographic  elevations  In  the  watershed  range  from  about  1380 


feet  to j3A0  feet  NGVD.  The  bsaln  is  sparsely  populated,  and  there  are  fw 
roads  or  8tructur98.  Ofcenw  State  Forest  covers  a  oajorlty  of  the  drainage 
area*  The  nain  tributary  to  Dan  Site  Ho.  5  Is  Sanders  Brook,  a  short, 
relatively  stralg^tt  blg^  gradient  sountaln  strean.  Homal  and  naxlnun 
pool  ievels  represent  approtxlaately  0.1  percent  and  1.3  percent,  respectively, 
of  the  drainage  area. 

b.  Discharge  at  Dam  Site 

(1)  Outlet  Works.  A  30>lnch  dlaaeter  reinforced  concrete 
conduit  Is  located  In  the  center  of  the  dan.  Based  on  as-bullt 
drawings,  the  conduit  Is  485  feet  long,  has  a  slope  of  0.06  feet 
per  foot  and  has  23  reinforced  concrete,  antl-seep  collars.  A  33-foot 
tall  reinforced  concrete  Intake  structure  controls  Inflow  Into  the  con¬ 
duit.  Flow  normally  passes  over  a  15-foot  wldie  weir  at  the  crest  of 
the  Intake  structure  at  elevation  1446.3  feet  NVGD  (50  feet  below  the 
top  of  the  dan).  A  reservoir  drain-,  at  elevation  1426.5  HGVD  consists 
of  a  gated  18-lnch  conduit  which  Is  connected  to  the  bottom  of  the  In¬ 
take  structure. 


One  150-foot  wide  emergency  spillway  Is  located.  In  each 
abutment.  Both  spillways  have  a  crest  at  elevation  1490  HGVD' 
and  pass  any  overflow  «dilch  the  principal  spillway  Is  unable  to 
handle. 

(2)  Maximum  Known  Flood.  Based  on  a  1964  watershed  study 
report  entitled  Jewell  Brook  Watershed,'*  the  Jewell  Brook  Watershed 
has  produced  damaging  floods  In  1927,  1936,  1938,  1952  and  1960. 

It  is  stated  In  the  report  that  the  1938  flood  was  the  most  severe 
and  that  recurrence  of  a  flood  of  this  magnitude  could  cause 
damages  of  $870,000  (1964  figures).  The  majority  of  the  damage 
occurred  In  the  Village  of  Ludlow.  Industrial,  commercial  and 
residential  property,  roads  and  bridges  all  received  extensive 
flood  damage  from  Jewell  Brook  and  the  Black  River. 

Since  construction  In  1972,  the  Jewell  Brook  Dam  Site  No.  5 
has  withstood  floods  In  1973  and  1976.  The  1976  flood  was  reportedly 
the  worst  of  the  two  events.  There  are  no  records  of  maximum 
pool  elevations  or  discharge  through  the  emergency  spillway. 

(3)  Spillway  Capacity  at  Test  Flood  Elevation.  The 
ungated  spillway  capacity  at  the  test  flood  elevation  is  3,850 
cfs.  This  capacity  is  the  combined  flows  of  the  principal  and 
the  two  emergency  spillways  at  elevation  1493.2  NGVD.  The  princi¬ 
pal  spillway  will  discharge  170  cfs  at  the  test  flood  elevation. 

(4)  Spillway  Capacity  at  Top  of  Dam.  The  spillway 
capacity  at  the  top  of  dam  Is  10,925  cfs.  This  capacity  Is  the 
combined  flow  of  the  principal  and  the  two  emergency  spillways. 

The  emergency  spillways  will  discharge  10,750  cfs  and  the  prin¬ 
cipal  spillway  will  discharge  175  cfs  with  a  water  surface  at  the  top 
of  the  dam. 
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(S)  Total  Project  Discharge.  The  total  project  discharge  at 
the  top  of  tW  ^am  Is  10,925  cfs  at  elevation  1496.6  feet  NGVD.  This 
dlschari^e  is  the  coablned  flows  of  the  principal  and  emergency  spill¬ 
ways.  The  emergency  spillway  will  discharge  10/750  cfs  and  the  prin¬ 
cipal  spillway  will  discharge  175  cfs  with  a  water  surface  at  the  top 
of  the  dam. 


c.  Elevation  (NGVD) 

(1)  Streambed  at  toe  of  dam 

(2)  Eottom  of  cutoff 

(3)  Maximum  tallwater 

(4)  Conservation  pool 

(5)  Full  flood  control  pool 


13841 

1403  (lowest  point) 


1446.3 


1490.0 


(6)  Emergency  Spillway  Crest  (ungated)  1490.0 

(7)  Design  surcharge  (Original  Design)  1493.4 


(8)  Top  of  dam 

(9)  Test  flood  design  surcharge 

d.  Reservoir  (Length  In  feet) 

(1)  Normal  pool 

(2)  Flood  control  pool 

(3)  Spillway  crest  pool 

(4)  Top  of  dam 

(5)  Test  flood  pool 

e.  Storage  (acre-feet) 

(1)  Normal  pool 

(2)  Flood  control  pool 

(3)  Spillway  crest  pool 

(4)  Top  of  dan 

(5)  Test  flood  pool 

f.  Reservoir  Surface  (acres) 

(1)  Normal  pool 

(2)  Flood-control  pool 


1496.6 


1493.2 


lOOOt 


1500+ 


1500± 


1500± 


1500± 


(3) 

Spillway  crest 

11.0 

(4) 

Test  flood  pool 

13.0 

(5) 

Top  of  dam 

lk',1 

g.  Dam 

(1) 

Type 

Earth 

(2) 

Lengl^ 

650  feet 

(3) 

Height 

113  feet 

(4) 

Top  Width 

14  feet 

(5) 

Side  Slopes 

Upstream  3H:1V 
Downstream  2.5H:1V 

(6)  Zoning  -  Essentially  homogeneous,  with  drainage  from 

downstream  side  of  cutoff  trench  and  horizontal  blanket 
drain  of  coarser  borrow  beneath  downstream  third  of  down¬ 
stream  shell. 

(7)  Impervious  Core  -  None,  See  "Zoning." 

(8)  Cutoff  -  Cutoff  trench  down  to  glacial  till  and  composed  of 
of  same  compacted  material  as  Is  in  embankment. 

(9)  Grout  Curtain  -  None. 

(10)  Other  -  This  dam  has  two  emergency  spillways,  one  on 
each  abutment.  Three  relief  wells  exist  about  25  feet 
down  stream  from  the  toe  to  drain  flow  through  the 
foundation  soils. 

h.  Diversion  and  Regulating  Tunnel 

Not  applicable. 

1.  Spillways 

Principal  Spillway 
Type 
Size 

Elevation 

Emergency  Spillways 
Type 
Size 

Elevation 

j.  Regulating  Outlets 

The  only  gated  outlet  Is  an  18-lnch  diameter  reservoir  drain 
at  elevation  1426.5  NGVD.  This  Is  operated  only  to  drain  the  reservoir  and 
Is  not  a.  part  of  the  usual  procedure  to  regulate  pool  levels. 


Two  weirs 

7.5  feet  long  each 

1446.3  NGVD 


Two  grassed  channels 
150  feet  wide,  each 
1490.0  NGVD 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design 

There  are  two  available  sources  of  design  Information  concerning  the 
original  construction  of  the  dam.  A  watershed  work  plan  entitled  "Jewell 
Brook  Watershed"  published  In  1964  provided  background  Information  concerning 
the  construction  of  the  dam.  The  purpose  of  the  report  was  to  analyze  the 
needs  of  the  Jewell  Brook  Watershed  and  to  make  recommendations.  The  report 
contains  a  summary  of  past  flooding  damages  and  a  benefit-cost  comparison  to 
determine  the  most  cost-effective  solution.  Construction  of  four  flood-control 
dams  In  the  Jewell  Brook  Watershed  was  recommended. 

The  other  source,  the  Jewell  Brook  Site  No.  5  design  notes,  provided  specific 
design  Information.  The  design  notes  Include  Information  on  geology,  soils, 
hydrology,  and  structural  analysis.  The  data  contain  detail  calculations  and 
contract  drawings  and  specifications. 

2.2  Construction  Data 


A  set  of  as-bullt  drawings  of  the  original  construclon  of  the  Jewell 
Brook  Site  No.  5  Dam  is  available.  The  drawings  are  detailed  and  are  In  good 
condition.  The  drawings  consist  of  23  photostatic  reductions. 

2.3  Operation  Data 

There  Is  an  operation  and  maintenance  handbook  for  Jewell  Brook  Site 
No.  5  Dam  In  the  Ludlow  Town  Office.  There  are  procedures  for  monitoring 
the  structure.  The  Vermont  Department  of  Water  Resources  and  the  Soil  Con¬ 
servation  Service  preform  a  Joint  Inspection  of  the  dam  annually. 

2.4  Evaluation  of  Data 


a.  Availability.  A  copy  of  the  watershed  work  plan  entitled  "Jewell 
Brook  Watershed"  is  available  from  the  Woodstock  Soil  Conservation  District, 
Woodstock,  Vermont  05091.  As-bullt  plans  and  the  original  design  notes  are 
kept  on  file  by  the  main  office  of  the  Soil  Conservation  Service.  This  Infor¬ 
mation  Is  available  at  the  following  address:  Soil  Conservation  Service, 

1  Burlington  Square,  Suite  205,  Burlington,  Vermont  05401.  Copies  of  annual 
field  Inspeclton  reports  are  also  available  from  that  office. 

b.  Adequacy.  The  availability  of  in-depth  engineering  data  permitted  a 
review  of  the  original  design.  Technical  data  pertaining  to  the  original  con¬ 
struction  of  the  dam  such  as  materials  used,  soils  gradation  and  compaction 
data  were  readily  available.  As-built  plans  and  design  notes  provided  adequate 
data  for  a  Phase  I  Inspection. 


c.  Validity.  The  as-bullt  drawings  and  the  design  data  appear 
accurate. 


6 


SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General.  The  field  Inspection  of  Jewell  Brook  Site  No.  3  was 
perfomed  on  November  6,  1979.  The  weather  was  sunny  and  mild  with 
temperatures  near  45*F.  The  Inspection  team  Included  personnel  from 
DuBols  &  King,  Inc. ;  Geotechnical  Engineers  Inc. ;  and  Knight  Consulting 
Engineers,  Inc.  A  copy  of  the  Inspection  checklist  as  completed  during 
the  field  Inspection  Is  Included  as  Appendix  A.  At  the  time  of  the  In¬ 
spection,  the  reservoir  water  surface  was  at  an  elevation  of  1446.3,  and 
water  was  passing  over  the  weirs  of  the  principal  spillway  which  Is  the 
usual  mode  of  operation. 

b.  Dam.  Jewell  Brook  Site  No.  5  Dam  Is  an  earth  embankment  approx¬ 
imately  650 feet  long  and  113  feet  high.  The  downstream  face  (Photo  1) 

Is  grassed  and  has  a  side  slope  of  2.5  horizontal  to  1  vertical  (Photo  2). 
The  upstream  face  has  a  side  slope  of  3  horizontal  to  1  vertical  and  Is 
grassed  (Photo  3).  According  to  the  design  notes,  a  crest  drain  was 
installed  for  frost  protection.  The  area  downstream  of  the  outfall  of  this 
drain  (Photo  4)  Is  eroded  and  swamp  grass  is  growing  downstream  from  the 
outlet.  There  Is  some  evidence  that  fine-grained  soil  particles  have  In 
the  past  been  discharged  from  this  drain. 

Indications  of  trespassing  are  prevalent.  There  are  ruts  formed  by 
vehicular  traffic  along  the  downstream  left  abutment  contact  line  (Photo 
5)  and  along  the  downstream  slope  between  the  training  dike  for  the  left 
emergency  spillway  and  the  toe  of  the  dam  (Photo  6).  The  road  across  the 
crest  Is  bare  and  erodlble  (Photo  7),  and  erosion  Is  occurring  along 
the  vehicle  tracks  which  traverse  the  downstream  face  of  the  dam  and 
at  the  lower  ends  of  the  abutment  contact  lines.  Small  animal  holes  and 
minor  erosion  beneath  the  rootmat  were  found  on  the  downstream  face. 

At  the  pool  level,  the  upstream  slope  Is  wave  cut,  and  10-lnch 
high  scarps  have  developed. 

c.  Appurtenant  Structures.  Appurtenant  structures  consist  of  a 
principal  spillway,  two  emergency  spillways,  a  reservoir  drain,  and  a  toe 
drainage  system.  The  principal  spillway  consists  of  a  concrete  Intake 
structure  connected  to  a  30-lnch  conduit  and  a  plunge  pool.  Each  abutment 
has  a  150-foot  wide,  grassed,  emergency  spillway.  A  drainage  system  Is 
located  on  the  downstream  portion  of  the  dam. 

Emergency  Spillways  -  The  left  emergency  spillway  has  a  grassed 
channel i  A  bare-dlrt  road  traverses  the  spillway  channel  (Photo  8),  and 
vehicle  tracks  are  prevalent  on  the  discharge  channel  (Photo  9) . 

The  right  emergency  spillway  also  has  a  grassed  channel  (Photo  10). 
There  are  some  vehicle  tracks  along  the  downstream  portion  of  the  channel 
(Photo  11).  There  Is  an  interceptor  drain  along  the  top  of  thu  cut  of 


the  right  elope  of  the  right  emergency  spillway.  Flow  In  a  downstream 
direction  Is  reversed  by  a  dike,  and  continues  along  a  bench  In  the 
slope  (Photo  12),  and  empties  Into  the  reservoir  near  the  entrance  channel 
to  the  right  emergency  spillway.  There  are  several  depressions  along  the 
bank  below  the  Interceptor  drain  (Photo  13)  which  appear  to  be  18  Inches 
deep.  On  the  day  of  the  Inspection,  the  stream  was  approximately  3.5  feet 
wide  and  several  Inches  deep  (Photo  14).  The  flow  rate  varied  from  5  gpm  at 
the  highest  point  to  about  250  gpm. 

The  interceptor  drain  empties  Into  a  rock-lined  channel  in  the 
approach  to  the  right  side  emergency  spillway.  There  Is  considerable 
erosion  at  the  top  of  the  rock-lined  channel  (Photo  15);  this  channel 
covers  a  large  area  of  the  upstream  right  valley  wall  (Photo  16).  Some 
erosion,  or  a  small  slip,  has  occurred  Just  above  the  waterline  at  the 
middle  of  the  right  spillway  Inlet  channel. 

The  training  dike  along  the  left  side  of  the  right  emergency  spillway 
appears  to  have  sloughed  on  the  side  toward  the  toe  of  the  dam  (Photo  17). 

An  investigation  Is  required  to  determine  the  stability  of  this  portion  of 
the  dike. 

Principal  Spillway  -  The  pool  level  is  controlled  by  the  weir  at  the  top 
of  the  intake  structure  (Photo  18).  The  structure  was  unobstructed  and  water 
was  passing  over  the  weir  at  the  time  of  the  inspection.  Bituminous  joints 
between  the  concrete  pipe  sections  of  the  outlet  conduit  are  starting  to  crack 
and  minor  tmderminlng  of  the  concrete  cradle  was  noticed. 

Plunge  Pool  -  The  outfall  of  the  principal  spillway  empties  Into  a 
plunge  pool  (Photo  19)  which  Is  lined  with  large  riprap.  The  plunge 
pool  appeared  to  be  well  shaped  with  very  little  displacement  of  the  rock 
(Photo  20) . 

Toe  Drains  -  The  toe  drains  that  are  shown  on  the  plans  exit  Into  the 
plunge  pool.  These  were  not  observed  during  Inspection,  probably  because 
they  are  covered  with  the  stone  protection  that  lines  the  plunge  pool. 

Relief  Wells  -  Three  relief  wells  were  drilled  during  construction  to 
drain  water  from  an  arteslon  aquifer  that  had  been  discovered  during  site 
exploration.  These  relief  wells  are  20  to  30  feet  deep  wid  collect  water 
through  wellpolnts  that  were  Inserted  below  a  4-lnch  casing  Into  the  aquifer 
(Photo  21).  On  the  day  of  Inspection  the  elbow  to  the  right  In  Photo  21  was 
flowing  at  one-quarter  gpm.  In  the  center  at  one  to  two  gpm,  and  to  the  left 
at  one-quarter  gpm  (Photo  22).  Thirty  feet  to  the  right  of  the  outlet  conduit 
a  broken  pressure  gage  was  found  attached  to  a  1-lnch  diameter  pipe.  It  had 
been  uaed  to  measure  the  arteslon  pressure  In  the  aquifer  before  the  r^  ^j.ef 
wells  were  Installed.  The  above  Information  about  the  construction  of  the 
relief  wells  was  obtained  from  Paul  Carlson  of  the  SCS  In  Burlington,  Vermont. 

d.  Reservoir  Area.  There  are  some  trees  adjacent  to  the  normal 
water  level  but  there  was  no  Indication  of  any  that  were  likely  to  fall 
Into  the  reservoir  (Photo  23).  The  area  was  relatively  clear  with  only 
occasional  forest  litter. 

e.  Downstream  Channel.  The  downstream  channel  Is  a  natural  channel 
with  cobbles  and  boulders  along  the  channel  floor  (Photo  24).  There  were  no 
loose  rocks  or  trees  overhanging  the  channel. 


Evaluation 


3.2 

Several  areas  are  eroding  and  require  maintenance.  The  grassed  surface 
of  the  emergency  spillways  may  be  insufficient  to  withstand  design  flood  flows 
Evaluation  of  the  adequacy  of  the  grass  cover  of  the  spillways  are  discussed 
in  Section  6. 

The  water  emanating  from  the  crest  drain  requires  repair  and  annual  obser 
vation  in  the  springtime  to  check  on  removal  of  fines. 
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SECTION  4 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4. 1  Operational  Procedures 

a.  General.  Jewell  Brook  Site  No.  5  Dam  serves  as  flood  control  for 
the  Jewell  Brook  watershed.  Its  operation  is  automatic.  The  water  elevation 
of  the  pool  is  regulated  by  the  hydraulic  capacity  of  the  concrete  Intake 
structure  which  is  the  principal  spillway.  A  1.2  acre  permanent  pool  is  main¬ 
tained  by  the  riser  crest  at  elevation  1446.3  NGVD.  The  weirs  of  the  principal 
spillway  control  the  water  surface  until  the  capacity  of  the  conduit  is  exceeded 
(approximately  170  cfs).  The  emergency  spillways  begin  to  function  when  the 
water  level  reaches  elevation  1490  NGVD. 

The  permanent  pool  can  be  drained  or  lowered  by  manually  opening  the 
reservoir  drain  (elevation  1426.5).  The  drain  consists  of  a  drain  inlet 
and  an  18-lnch  diameter  corrugated  metal  pipe  connected  to  the  principal 
spillway  intake  structure.  Flow  into  the  reservoir  drain  is  controlled 
by  a  sluice  gate  located  Inside  the  Intake  structure.  Its  hand  operated 
mechanism  is  located  on  top  of  the  Intake  structure.  During  low  pool, 
when  the  water  level  is  below  the  top  of  the  Intake  structure,  access  is 
by  boat. 

b.  Warning  System.  There  is  no  automatic  system  to  warn  of  an  im¬ 
pending  floo<l  or  to  warn  of  possible  overtopping.  The  Woodstock  Soil  Con¬ 
servation  District  office  personnel  visually  Inspect  the  dam  during  heavy 
flows  as  a  safety  precaution. 

During  flood  conditions,  flows  passing  over  the  emergency  spillways 
would  prenrent  access  to  the  main  dam  embankment. 

4.2  Maintenance  Procedures 


a.  General.  There  is  no  set  schedule  for  maintaining  the  dam.  The  dam 
is  Inspected  jointly  by  the  Soil  Conservation  Service  and  the  Department  of 
Water  Resources  on  an  annual  basis.  Town  officials  and  maintenance  personnel 
periodically  make  a  visual  inspection  of  the  dam  to  check  for  unusual  condi¬ 
tions.  The  town  manager  hires  a  local  fanner  to  mow  the  grass  on  the  slopes 
of  the  dam  at  least  once  a  year.  Local  officials  have  stated  that  trespassing 
on  the  dams  is  a  problem.  Vehicle  tracks  are  visible  on  the  slopes  of  the  dam. 
Local  officials  have  installed  gates  to  prevent  motorists  from  driving  their 
vehicles  on  the  slopes.  The  gates  have  reduced  the  vehicular  traffic,  but  they 
have  not  totally  corrected  the  problem.  The  tracks  caused  by  the  vehicles 
could  lead  to  future  erosion  problems. 

4 . 3  Evaluation 


No  severe  operational  or  maintenance  deficiencies  were  found.  The  dam 
has  required  little  maintenance  since  its  original  construction. 

Some  minor  problems  were  detected.  Trespassing  by  motor  vehicles  could 
lead  to  serious  erosion  in  the  future  if  unchecked.  The  owner  should  undertake 
a  strict  policy  of  enforcing  no  trespassing  on  the  slopes  of  the  dam.  These 
actions  could  Include  policing  and  imposing  fines  on  individuals  caught  violating 


the  no  trespassing  regulation.  The  Inaccessibility  of  the  main  dan  embankment 
when  flow  Is  occurring  over  the  emergency  spillways  Is  an  undesirable  situa¬ 
tion.  The  owner  should  undertake  measures  to  make  the  dam  accessible  during 
flood  conditions. 

The  owner  should  establish  written  procedures  for  operating  and  main¬ 
taining  the  structure.  The  written  procedures  should  include  a  formal  warning 
and  surveillance  plan.  Including  round-the-clock  monitoring  during  times  of 
heavy  precipitation. 


SECTION  5 


EVALUATION  OF  HYDRAULIC /HYDROLOGIC  FEATURES 

5.1  General 


Jewell  Brook  Site  No.  5  was  designed  as  a  flood  control  structure.  It 
has  a  principal  spillway  and  two  emergency  spillways.  The  principal  spill¬ 
way  is  a  reinforced  concrete  drop  Inlet  structure  connected  to  a  30-lnch  dia¬ 
meter  reinforced  concrete  conduit  which  discharges  into  a  plunge  pool.  The 
total  weir  length  Is  15  feet  at  a  crest  elevation  o.'J  1446.3  NGVD.  The  intake 
structure  has  inside  dimensions  of  2.5  feet  by  7.5  feet.  A  reservoir  drain 
is  connected  to  the  base  of  the  Intake  structure;  it  is  a  gated,  18-inch 
diameter  pipe  with  an  entrance  Invert  at  1426.5  NGVD. 

The  emergency  spillways  are  earth  cuts  in  the  left  and  right  abutments. 

Both  have  base  widths  of  150  feet  and  side  slopes  varying  from  3H:1V  to 
2.5H:1V.  They  are  grassed  and  have  a  crest  elevation  of  1490.0  NGVD. 

With  the  water  level  at  the  crest  of  the  emergency  spillway,  the  principal 
spillway  will  discharge  170  cfs.  The  emergency  spillway  can  pass  10,750  cfs 
with  the  water  level  at  the  dam  crest  (Elevation  1496.6  NGVD).  The  normal 
water  surface  is  elevation  1446.3  NGVD.  The  normal  pool  storage  of  9.7  acre- 
feet  is  only  3.5  percent  of  the  maximum  storage  of  280  acre-feet.  The  entire 
flood  control  process  is  automatic,  no  manual  operation  being  needed  to  regulate 
the  spillways. 

The  Jewell  Brook  Site  #5  watershed  is  characterized  by  steep  and  rugged 
slopes.  Its  1.74  square  mile  drainage  area  is  heavily  forested,  but  the  local 
soil  conditions  promote  a  substantial  sediment  runoff.  Provision  was  made  in 
the  normal  pool  volume  for  100  years  of  sediment  accumulation. 

5.2  Design  Data 


Detailed  hydrologic  information  pertaining  to  the  original  design  of  the 
dam  was  obtained  from  the  Soil  Conservation  Service.  This  information  was 
prepared  in  accordance  with  procedures  as  outlined  in  the  National  Engineering 
Handbook  of  the  Soil  Conservation  Service,  Section  4,  Supplement  A  -  Hydrology 
(NEH  4A)  and  Section  5  -  Hydraulics  (NEH  5).  The  information  included  a  watershed 
analysis,  flood  routing,  discharge  frequency  analysis,  and  dam  design  criteria. 

The  information  was  reviewed  and  found  to  be  in  accordance  with  commonly  accepted 
engineering  practice. 

5.3  Experience  Data 

The  Jewell  Brook  watershed  has  produced  several  damaging  floods  in  past  ^ 

years.  The  major  floods  of  record  occurred  in  1927,  1936,  1938,  1952  and 
I960.  Nearly  every  spring,  there  had  been  a  potential  flood  danger  from 
rapidly  melting  snow  augmented  by  rainfall.  The  flood  of  September  1938  was  I 

the  most  damaging  flood  on  Jewell  Brook. 

Jewell  Brook  Site  No.  5  Dam  is  one  of  four  flood-retarding  structures  I 

that  were  constructed  to  control  runoff  from  the  Jewell  Brook  watershed  up-  | 

stream  of  Ludlow.  Together  they  control  75  percent  of  the  drainage  area. 

Since  construction  in  1972,  this  structure  has  attenuated  floods  without  dis-  j 
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charge  occurring  through  the  emergency  spillways.  Severe  storms  occurred  in 
1973  and  1976,  the  1976  storm  being  the  more  severe  of  the  two.  The  1976 
flood  reportedly  rose  to  within  five  feet  of  the  emergency  spillway  crest. 
The  dams  have  helped  alleviate  flooding  in  the  Village  of  Ludlow. 

5.4  Test  Flood 


The  113-foot  height  of  this  structure  puts  it  in  the  Large  category  with 
a  height  greater  than  100  feet.  The  hazard  classification  is  High,  based  upon 
the  close  proximity  of  the  Village  of  Ludlow  and  the  attendant  population.  In 
accordance  with  the  "Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  the 
test  flood  is  the  Probable  Maximum  Flood  (PMF).  The  PMF  curve  envelope  for 
Mountainous  Areas  was  used  to  obtain  a  unit  discharge  per  square  mile  for  the 
smallest  available  drainage  area,  two  square  miles.  This  unit  discharge  was 
multiplied  by  the  actual  drainage  area,  1.74  square  miles,  to  obtain  the  PMF 
Inflow  of  4,500  cfs.  This  test  Inflow  was  routed  through  the  reservoir  assum¬ 
ing  the  water  surface  to  be  initially  at  elevation  1446.3  feet  (normal  pool). 

The  structure  can  pass  the  full  PMF  without  being  overtopped.  The  resulting 
surcharge  storage  would  be  252  acre-feet,  the  freeboard  3.4  feet  and  the  out¬ 
flow  3,850  cfs.  Velocities  at  the  control  sections  of  the  emergency  spillways 
would  be  8.6  fps.  The  routed  test  flood  outflow  of  3,850  cfs  represents  a 
reduction  of  14  percent  of  the  test  flood  inflow. 

5.5  Dam  Failure  Analysis 

A  hydraulic  analysis  for  dam  failure  under  test  flood  conditions  was 
performed.  Prior  to  faiure,  the  water  level  would  be  1493.2  NGVD  and  the  struc¬ 
ture  would  be  spilling  3,850  cfs.  The  breach  height  (water  surface  to  upstream 
toe)  would  be  66.7  feet  and  the  breach  would  produce  an  instantaneous  discharge 
of  63,400  cfs. 

Since  this  dam  impounds  a  relatively  short  reservoir,  it  was  judged  that  a 
breach  width  of  10  percent  of  the  dam  width  would  represent  a  reasonable  esti¬ 
mate  for  dam  failure  analysis.  Thus,  a  breach  width  of  65  feet  and  depth  of 
water  of  66.7  feet  were  used  in  the  Saint-Venant  equation  to  compute  a  breach 
outflow  of  59,550  cfs  over  and  above  the  3,850  cfs  discharged  by  the  structure 
during  the  test  flood. 

The  breach  would  produce  a  wave  13.6  feet  higher  than  the  test  flood  level 
in  Jewell  Brook.  The  resultant  stage  would  be  17.6  feet  at  the  confluence  of 
Jewell  Brook  and  Sanders  Brooks,  which  is  0.4  miles  downstream  of  the  structure. 
This  is  expected  to  inundate  approximately  20  houses,  producing  water  levels  about 
ten  feet  above  the  first  floor  levels  in  some  instances.  It  is  considered  that 
this  wave  would  endanger  the  lives  of  more  than  a  few  people.  By  the  time  it 
reached  the  populated  area  of  the  village,  the  flood  wave  would  be  4.4  feet  high 
and  the  stage  would  be  7.9  feet  above  stream  bed.  Here  again,  the  lives  of  more 
than  a  few  persons  would  be  endangered  and  therefore  the  dam  is  classified  as 
High  hazard. 
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.  SECTION  6 

EVALUATION  OP  STRUCTURAL  STABILITY 

Vlsaal  Observation 


The  spillway  channels  are  grassed  and  are  Intended  to  handle  water  velo¬ 
cities  up  to  8.6  fps  for  several  hours.  The  bare  spots  on  both  spillways 
could  be  the,  starting  points  for  erosion.  It  is  questionable  whether  or  not 
the  spillway  surfaces,  including  the  training  dikes,  are  sufficiently,  resis¬ 
tant  to  withstand  the  teat  flood  flows  without  severe  erosion. 


The  downstream  side  of  the  left  emergency  spillway  seems  to  discharge 
very  close  to  the  toe  of  the  dam.  Any  significant  spillway  flow  may  cause 
erosion  of  the  toe.  Erosion  of  the  right  training  dike  of  the  left  emergency 
spillway  would  Increase  the  likelihood  of  erosion  of  the  dam  toe  due  to 
spillway  flow. 


A  longitudinal  drain  was  built  in  the  crest  to  drain  water  (due  to 
melting  of  frost)  safely  down  the  downstream  slope.  The  visual  observations 
indicate  that  fines  may  have  emanated  from  the  drain  in  the  past.  For  this 
reason  it  is  necessary  to  inspect  the  crest  drain  to  ensure  that  it  is  pro¬ 
perly  filtered.  And  to  determine  whether  or  not  it  should  be  repaired, 
removed,  or  left  in  place.  If  left  in  place,  the  zone  around  the  outlet 
should  be  repaired  and  proper  laaterlals  placed  to  prevent  erosion. 


Sloughing  was  observed  on  the  left  training  dike  of  the  right  emergency 
spillway.  The  stability  of  this  dike  under  flood  flows  should  be  studied 
and  necessary  remedial  measures  carried  out. 


6.2  Design  and  Construction  Data 

The  design  of  the  emergency  spillway  channel  should  be  checked  to  dete'  • 
mine  whether  or  not  the  cover  should  be  improved.  The  Soil  Conservation 
Service  has  modified  its  guidelines  pertaining  to  the  design  of  earth  spill¬ 
ways  since  the  construction  of  this  dam.  Since  the  dam  will  impound  large 
volumes  of  water  during  storms,  rapid  erosion  of  the  spillway  at  those  times 
could  impose  a  greater  danger  downstream  than  would  exist  in  the  absence  of 
the  dam. 

6.3  Post-Construction  Changes 

There  are  no  known  post-construction  changes  to  this  dam. 

6.4  Seismic  Stability 

This  dam  is  in  Seismic  Zone  2  and  therefore,  according  to  recommended 
guidelines,  does  not  warrant  a  seismic  stability  analysis. 


SECTIOK  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7. 1  Dam  Assessment 


a.  Condition.  On  the  basis  of  visual  Inspection,  most  aspects  of  the 
dam  are  In  good  condition.  However,  due  to  the  potential  for  erosion  of  the 
spillways  during  test  flood  flows,  the  overall  condition  Is  judged  to  be  fair. 

b.  Adequacy  of  Information.  This  Phase  I  Inspection  report  was  based 
on  visual  Inspection,  on  previous  Inspection  reports  by  Vermont  Department  of 
Hater  Resources  and  Soil  Conservation  Service  personnel,  on  design  drawings 
and  specifications,  and  on  Soil  Conservation  Service  design  notes. 

c.  Urgency.  The  recommendations  presented  In  Sections  7.2  and  7.3  should 
be  carried  out  within  one  year  upon  receipt  of  this  report  by  the  owner. 

7 . 2  Recommendations 


The  following  Investigations  and  needed  corrections  should  be  performed 
under  the  direction  of  a  registered  engineer  qualified  In  the  design  and 
construction  of  dams. 

(1)  Determine  whether  or  not  the  emergency  spillway  channels  should  be 
protected  against  erosion  with  materials  more  resistant  to  erosion 
than  the  existing  grass  cover  (Note:  The  SCS  guidelines  have  been 
changed  and  have  become  more  conservative  since  the  construction  of 
the  dam). 

(2)  Determine  whether  or  not  the  discharge  of  high  (test  flood)  flows 
from  the  left  spillway  would  erode  the  right  training  dike  and/or 
the  toe  of  the  dam  necessary,  make  recommendations  for  protect¬ 
ing  against  such  erosion. 

(3)  Evaluate  potential  erosion  and  stability  of  the  left  training  dike 
of  the  right  spillway. 

(4)  Inspect  the  crest  drain  and  determine  whether  It  should  be  re¬ 
moved,  replaced,  or  left  in  place.  If  left  In  place,  repair 
outlet  to  precent  erosion. 

(5)  Investigate  the  adequacy  of  the  toe  drains  and  downstream  relief 
wells. 

(6)  Provide  a  means  of  access  to  the  main  dam  embankment  when  flow 
Is  occurring  over  the  emergency  spillways. 

7.3  Remedial  Measures 


a.  Operation  and  Maintenance  Procedures.  The  owner  should  establish 
written  procedures  and  perform  appropriate  repairs  under  the  direction  of  a 
registered  engineer  qualified  in  the  design  and  construction  of  dams.  The 
following  items  should  be  included  in  these  procedures  and  repairs. 


(1)  Ml  abatMAt  contact  lines  have  allies  which  should  be  filled 
with  inreiwrly  filtered  erosion  (rotectlon. 

(2)  The  hare  roads  and  vehicle  tracks  on  the  dam  and  spillways  should 

be  ve^tatad« 

(3)  The  animal  holes  and  small  erosion  channels  under  the  roots 
on  the  downstream  face  should  be  filled  and  protected. 

(4)  The  wave  cut  scarps  at  the  water  line  on  the  upstream  face  should 
be  protected  against  further  erosion. 

(5)  The  erosion  or  slide  area  just  above  the  mter  line  In  the  middle 
of  the  right  emergency  spillway  should  be  protected. 

(6)  The  discharge  from  the  crest  drain  be  observed  In  the 
springtime  to  determine  whether  or  not  fine  soil  grains  are  helng 
discharged. 

(7)  The  seepage  exiting  from  the  downstream  drains  should  be  monitored. 

« 

(8)  Outlet  conduit  pipe  joint  filler  should  be  evaluated  and  replaced 
If  necessary. 

(9)  Undermining  of  the  outlet  pipe  concrete  base  should  be  evaluated  and 
repaired  if  necessary. 

(10)  Written  procedures  for  operating  and  maintaining  the  dam  should  be 
established.  The  written  procedures  should  Include  a  formal  down¬ 
stream  warning  system  and  surveillance  plan. 

(11)  Yeatly  technical  inspections  should  be  continued. 

(12)  To  assure  operability,  drain  valve  should  be  operated  annually. 

7.4  Alternatives 


None 
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INSPECTED  BY  REMARKS 
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2.  Concrete  &  Aptxirteneneea 
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IK8PBCTI0S  CHECKLIST 


PROJECT  Jwll  Brook  Slt«  Mo.  5 
PROJECT  PEATORE 

DISCIPLIME _ 


AREA  ETALOATED 

i  ’  '  ■ 

!  DAM  EMBAHKMEMT 

Crest  Elevation 
Current  Pool  Elevation 
Maxlwia  lapoundnent  to  Date 
Surface  Cracks 
Paveasnt  Condition 
Movenent  or  SattleMOt  of  Crest 
Lateral  Movenent 
Vertical  Alignnent 

Horlsontal  Alignment 
Condition  at  Abutnent  and  at  Concrete 


Indications  of  Movenent  of  Structural 
Itens  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 


DATE  Movenber  6,  1979 


MAME  S.C.  Knight 


RAME  J.J.  Bllotta 


MAME  S.J.  Poulos 


CONDITIONS 


Station  OfOO  9  left  abutnent  A  crest 

1496.6  MGVD 

1446.6  NGVD 

1487.1  based  on  datois  at  shoreline. 
None  observed. 

No  pavement.  Bere  soil. 

Rone  observed. 


None  observed. 

Satisfactory, 
the  crest. 


Slight  rise  in  middle  of 


Satisfactory. 

Downstream  Right:  Erosion  golly  at  eontaei 
up  to  18>in.  deep  flowing  %  gpn  at 
stream  end. 

Downstream  Left:  Same,  but  up  to  2-feet 
deep.  Running  about  1/8  gpm  near  bottom. 

Upstream  Left:  0*  gpm  flowing  at  contact. 
Erosion  gully  op  to  12"  deep  near 
upstream  end  of  contact.  Standing  water'i 
Just  above  reservoir  surface. 

Intake  Structure-  not  observable. 

Outlet  Structure-OK 

Entry  road  blocked  by  large  boulders. 

Car  tracks  in  grass  at  both  down¬ 
stream  contact  lines.  Dirt  road  ungrassed 

on  crest  and  left  spillway. 

Upstream:  Wave  cut  Juet  above  reservoir 
shoreline.  Scarp  of  about  10"  but 
grass  has  re-grown.  I-flOR;  local  5" 
deep  erosion  gully.  Some  grass  on  it. 
Many  2-4  inch  deep  erosion  channelets. 

Downstream,  Left  side,  30*  left:  some 
erosion  caused  by  trespassing.  Car 
track  straight  down  slope  (grassed)  at  ' 
Sta  2-*'85  Rt.  Eroding  slightly  in 
tracks.  Also  grassed  track  at 
Sta  2-t-OORt.  One  rodent  hole  at  Sta  2+20^ 
80*  right. 
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H«tt  8.C.  Knight 
MAKE  J.J.  Bllotf 
MAKE  S.J.  Poulos 


AHA  IVALUATD 

DAM  WlAWagWTCccwitHwd) 

SlcraglilttS  or  Irosion  of  Slopos  or 
Abutaoato  (ConciauoA) 


lock  Slope  lrot«etioii>tlprop  Failure 
Moveaeat  or  Cradkinf  at  or  Hear  Toe 
EabanluMat  or  Downetreaa  eeepage 
PlpJ.  A  or  Boila 
Foundation  Drainage  Features 
Toe  Drains 


GOMDITIOHS 


Left  (2**  die.  entrance  and  exit  are 
18**  apart).  Minor  bare  spots  through¬ 
out.  Uheel  tracks  on  right  downstream 
side  now  eroding. 

Up  to  6**  deep  erosion  gullies* 
concentrated  on  downstream  toe  and 
20*  up. 

None  on  slope.  OK  at  outlet  structure. 
None  obaerved. 

See  ''Condition  at  Abutment". 

None  observed. 

None. 

See  plans.  Left  4"  elbow  flow  less  than 
Spn 

Center  4"  elbow  flow  less  than 
1-2  gpm 

Right  4"  elbow  flow  less  than 

k  gpnl 

1"  pipe  in  ground  at  toe  with  broken 
pressure  gage  30'  right  of  outlet 
conduit.  Use  not  known.  Wet  around 
outlets  of  drains. 


Instrumentation  System 


None. 


Vegetation 


Waist-high  grass. 


Crest  Drain 


At  downstream  slope  Sta  3-t-45R,  30  ft.  left, 
outlet  has  eroded  slope  in  past 
and  has  been  covered  with  cobbles. 

Swamp  grass  grows  below  drain  on  slope. 
Seems  to  be  erosion  in  progress  below 
outlet. 


OUTLET  WORKS  -  INTiUeE  CHAHNEL 


INTAKE  STRUCTURE 


A.  Approach  Channel 
Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 


Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 
b.  Intake  Structure 

Condition  of  Concrete 
Slide  Gate 


Reservoir  bottom. 

Below  water. 

None.  On  right  side,  about  300  ft.; 
upstream  from  dam,  channel  is  protected 
with  riprap  (natural  ground) . 

None. 

A  few  leaves  against  intake  trash  racks. 

N/A 

N/A 


Not  observable.  No  stop  logs. 
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mSflGTIOH  GHKXLIST 


PROJECT  JfAMll  Rrook  Site  No.  S 

date  Jipvevber  6.  1979 

PROJECT  FEATDRE 

HAKE  S.C.  Knltht 

DISCIPUMB 

NAME  J.J.  Bilotta 

NAME  S.J.  Poulos 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

General  Condition 

Excellent  above  water  line  where 
observable . 

Condition  of  Joints 

Good. 

Spal ling 

Slightly  spalling. 

Visible  Reinforcing 

None. 

Rusting  or  Staining  of  Concrete 

] 

Slight  staining  -  no  rusting  of 
concrete. 

Any  Seepage  or  Efflorescence 

None  observable. 

Joint  Alignment 

N/A 

Unusual  Seepage  or  Leaks  in  Gate 

1 

i 

Chamber 

Not  observable. 

Cracks 

None. 

Rusting  or  Corrosion  of  Steel 

None. 

b.  Mechanical  and  Electrical 

1 

Air  Vents 

None. 

Float  Wells 

None. 

Crane  Hoist 

None. 

Elevator 

None. 

Hydraulic  System 

None. 

Service  Gates  (Reservoir  Drain)  1 

Not  observable. 

Emergency  Gates 

None. 

Lightning  Protection  System 

N/A 

Emergency  Power  System 

N/A 

Wiring  and  Lighting  System 

1 

N/A 
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PBOIBCI  Brook  Elf  Ho.  5 

PS0JBGT  FEATORB _ 

DISCIPLUIE _ 


DATE  Noveaber  6.  1979 


HAtffi  S.C.  Knight 


NAME  J.J.  Bllotta 


NAME  S.J.  Poulos 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  TRANSITION  AND  CONDUIT 

General  Condition  of  Concrete 

Good. 

Rust  or  Staining  on  Concrete 

Slight  staining  ->  no  rust. 

Spalling 

None  observable. 

Erosion  or  Cavitation 

None  seen. 

Cracking 

Bituminous  Joints  betmeen  concrete  pipe 
sections  starting  to  crack 

Allgnnent  of  Monoliths 

H/A 

Alignment  of  Joints 

Pipe  Joints  aligned. 

Numbering  of  Monoliths 

N/A 

Slight  underninlng  of  concrete  beee  under 
concrete  pipe  has  occurred.  (See  next  8he« 
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PROJECT 


INSPECTION  CHECKLIST 

Jewell  Brook  Site  No.  5  DATE  Novenber  6.  1979 


PROJECT  FEATIIRE_ 
DISCIPLINE 


NAME  S.C.  Knight 


NAME  J.J.  Bllotta 


NAME  S.J.  Poulos 


AREA  EVALUATED 


OUTLET  WORKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CHANNEL 

General  Condition 
Rust  or  Staining 
Spalling 

Erosion  or  Cavitation 


Any  Seepage  or  Efflorescence 
Condition  at  Joints 
Drain  holes 
Channel 

Loose  Rock  or  Trees  Overhanging 
Channel 

Condition  of  Discharge  Channel 


CONDITIONS 


N/A 


Unfiltered  riprap  around  outlet  conduit 
is  permitting  erosion  and  some  undermining 
of  conduit  over  the  25  ft.  exposed  length, 
as  well  as  at  edges  (upstream)  of  the  riprad 


N/A 


None.  Riprap  in  fair  to  good  condition. 


Good. 
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INSPECTION  CHECKLIST 


PROJECT  Jewell  Brook  Site  No.  5 


PROJECT  FEATURE 


DISCIPLINE 


AREA  EVALUATED 

OUTLET  WORKS  -  SPILLWAY  WEIR.  APPROACH 
AND  DISCHARGE  CHANNELS 

a.  Approach  Channel 
General  Condition 

Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

! 

b.  Weir  and  Training  Dikes  | 

I 

General  Condition  of  Dikes  j 

I 

Rust  or  Staining  I 

Spalling  j 

Any  Visible  Reinforcing  | 

Any  Seepage 


Drain  holes 
c. Discharge  Channel 
General  Condition 

Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 


DATE  November  6.  1979 


NAME  S.C.  Knight 


NAME  J.J.  Bilotta 


NAME  S.J.  Poulos 


CONDITIONS 


Left  Spillway 


Right  Spillway 


Good .  Good . 

None.  None. 

Trees  on  left  side.  None. 


Waist-high  grass.  Waist-high  grass. 
Wet. 


Good,  left  &  right.  Good,  left  &  right. 


N/A 

N/A 

N/A 


N/A 

N/A 

N/A 


None. 


N/A 


Rt  dike  has  been  protected 
with  crushed  cobbels,  prob-n^ 
ably  due  to  groundwater  out^ 
flow.  Marshy  Just  below 
toe.  Benched  to  control 
water.  Stream  on  top  of 
bedrock  flowing  10-30  gpm. 

N/A 


Good.  Some  car  tracks.  Good.  Some  car  tr^ 
Bare  surface  near  Bare  at  downs treaiM 
weir  section.  left  side  of  weir|$| 

section. 


None. 


None. 


Forested  left  side.  Forested  both  sides 


Floor  of  Channel 
Other  obstructions 


Waist-high  grass. 
Good. 


Grassed, 


waist-high. 


None. 


None  on  weir  section 
but  forest  of  trees 
immediately  downstream. 
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INSPECTION  CHECKLIST 


AREA  EVALUATED 


CONDITIONS 


OUTLET  WORKS  -  SERVICE  BRIDGE 


a.  Super  Structure 


No  service  bridge. 


Bearings 


Anchor  Bolts 


Bridge  Seat 


Longitudinal  Members 


Underside  of  Deck 


Secondary  Bracing 


Drainage  System 
Railings 


Expansion  Joints 


Paint 


b.  Abutment  &  Pier 


General  Condition  of  Concrete 


Alignment  of  Abutment 


Approach  to  Bridg'^ 


Condlton  of  seat  &  Backwall 


APPENDIX  B 


ENGINEERING  DATA 

Description 

1.  Design  Records  -  Jewell  Brook  Site  No.  5  Dam 

A.  Soil  Conservation  Service  Folder 

B.  Watershed  work  plan  entitled 
"Jewell  Brook  Watershed",  1964. 

2.  Past  Inspection  Reports 

A.  List  of  Past  Inspections 

B.  Inspection  Report  Dated  May  30,  1979 

C.  "O&M  Inspection  Report"  performed  on 
5/30/79 

D.  Other  Inspection  reports 


3.  Plans 

A.  Plan  View  -  Jewell  Brook  Site  No.  3 

B.  Section  of  Dam 

C.  Other  As-Built  Plans 


Location 


Soil  Conservation  Service 
1  Burlington  Square 
Suite  205 

Burlington,  Vermont  05401 


Woodstock  Soil  Conservation 
District 

Woodstock,  Vermont  05091 


Appendix  B,  pg.  B-2 
Appendix  B,  pgs.  B-3  to  B-10 


Appendix  B,  pgs.  B-11  to  B-12 

Soil  Conservation  Service 
1  Burlington  Square 
Suite  205 

Burlington,  Vermont  05401 


Figure  B-1  pg.  B-13 

Figure  B-2,  pg.  B-14 

Soil  Conservation  Service 
1  Burlington  Square 
Suite  205 

Burlington,  Vermont  05401 


United  Stales 
Department  of 
Agricuhiife 


Soil 

Conservation 

Service 


One  Burlington  Square 
Suite  205 

Burlington,  Vemont  05401 


February  7,  1980 


Mr,  Don  Morin 
Dubois  &  King,  Inc. 

Randolph,  VT  05060 

Dear  Don: 

The  dates  of  the  annual  operation 
Brook  Watershed  are  as  follows: 


1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 


May  20 
May  26 
Jitna  2 
August  9 

October  3 
June  16 
June  15 
June  9 

May  30  and  July  19 


I  couldn't  locate  the  reports  for  1973  and  1978.  1  know  that  the  Inspections 

were  held.  I  Inspected  the  sites  immediately  after  the  1973  flood. 


If  I  can  be  of  any  further  assistance,  give  me  a  call. 
Sincerely, 


Paul  Carlson 
Civil  Engineer 
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state  of  Vermont 

Agency  of  Environmental  Conservation 
Department  of  Water  Resources 
Montpelier,  VT  05602 

DAM  INSPECTION  REPORT 


Name 


DWR  No. 


Town 


NDS  No.  VTOO  tf/7 


Owner 


Address 


Inspection  Date_ 
Last  Inspected 


Telephone  ^  ?jf:‘ 


Hazard  Class 


Oeoi,  K,  Bi'ccoy^  Jk  —  Size  Category. 

.PERSONS  PRESENT  AT  INSPECTION  (Name  and  Organization): 


Inspecting  Party 


-  ^ 


^rirt.t/ee 


Othei'S 


General  Conditions  at  Time  of  Insoection 


Weather 


—-.55“ 


Ground  Conditions 


Water  Surface  Elevation 


Reservoir 


Condition  of  Main  Structure 
Type  of  Construction 


A.  Upstream  Face  or  Slope 

1.  Vegetative  Cover  cfcw  CAin 

2.  Erosion  .  _ 


3.  Slumps,  Slides,  Craclcs  aaJzagumD _ 

4 .  Animal  Burrows  aa^ajIZ  ^  . . .  riif  f 

7i»g6d  ^acL  .  otbitfer  _ 

5.  Slope  Protection  _ 

6.  Debris  cat  jiuijtwriujig  AJ£—. _ 


7. 


Structural 


Downstreeim  Face  or  Slope  and  Toe  _ 

^  A’«s^r*-v' 

1.  Vegetative  Cover  Ctxjfi  “cjMd  .CrjutfX 


Evidence  of  Overtopping 


Settlement,  Cracks 


Animal  Burrows  ryfrt^x^ 


Debris  A/iwg 


Use  of  crest  (road,  trail,  etc.)  'H^^acUaJc  /if  4UjD 


Structural_ 


Abutment  s 


I 

I 

i 


10.  Alignment 

11 .  Remarks  c,aijssxjlc>)^  £eyir\^ 


III.  Condition  of  Outlet  Works 
A.  Principal  Spillway 
Type  J^iSeTL 


Controlled  or  Uncontrolled 


1.  Approach  Channel  AJiv\jacr 

2.  Transition  AiC?^ 


3.  Control  Section  a>^ 

Discharge  Channel  (Z.La!iL 


5.  Intake  Structure  Afifiems  ytu 

6.  Conduit 

7*  Outlet  Structure 

^jAim  s^/cL/fjc  ^r/A/ _ 

8.  Trash  Racks_  _ 

9.  Antl-vortex  Devices 


Discharge  Channel 


t.' 


Remarks 


Operation  and  Maintenance 


Inspection  Summary 


Information  Obtained 


Overall  Condition  of  Dam 

Lfc4?'c/<rx  ^dujut/ 


VI.  General  Comment s 


V 


JEWEL  BROOK  WATERSHED 

Sites  No.  1,2,3,  &  5 

H  .  Site  Mo.  ^ 

O&M  INSPECTION  RECORD 

I”*  Date  of  Inspection  £ 

lko[l3 

STRUCTURE  CHECK  LIST 

& 

S*  U* 

S 

1  ^ 

_jZ 

Embankment 

a.  Vegetation 

b.  Erosion 

_JZ_ 


U/A 


liZ 


tX- 

tJoT 

aIIX  CidSiilicfci 


1^ 


c.  Leakage 

d.  Debris 

e.  Have  Damage 

f .  Vehicle  Damage 

g.  Animal  Damage 

h.  Settlement  or  Cracking 
1.  Riprap  or  Stone  Facing 

j.  Sloughing 

k.  Drain  Outlets 

Principal  Spillx/ay 

a.  Riser 

(1)  Concrete 

(2)  Trash  Racks 

(3)  Ladder 

(4)  Manhole 

(5)  Gate 

b .  Conduit 

(1)  Joint  Separation 

(2)  Condition  of  Pipe 

(3)  Infiltration 

(A)  Differential  Settle¬ 
ment 

c.  Impact  Basin 

(1)  Debris,  Sediment 

(2)  Concrete 

d.  Plunge  Pool/Outlet  Channel 

(1)  Displaced  Riprap 

(2)  Scour 

(3)  Evidence  of  Piping 


HZ 


Emergency  Spillway 

a.  Vegetation' 

b.  Erosion 

c.  Debris /Sediment 

d.  Sloughing 

e.  Vehicle  Damage 

f.  Sloughing 

g.  Slope  Drainage 

Reservoir  Area 

a.  Debris/Sc-dii'.-.ent 

b.  Undesirable 
Vegetation 

Borrox7  Areas 

a.  Vegetation 

b.  Erosion 

Access  Road 

a.  Erosion,  Potholes 

b.  Ditches 

Safety  llarards 
Monument 


*  S  »  Satisfactory  U  =  Unsatisfactory 

Remarks:  (Explain  unsatisfactory  items  above  and  any  other  items  needing 
maintenance  or  repair) . 


B-n 


.■s 

'  £ 


APPENDIX  C 


PHOTOGRAPHS 


FOR  LOCATION  OF  PHOTOS.  SEE  FIGURE  B-1 
LOCATED  IN  APPENDIX  B 


#1  DOHHSTBEAM  FACE  FRGM  LEFT  ABOTMEMT 


12  DOWHSTREAM  FACE  LOOKING  UPSTREAM 


#5  VEHICULAt  nUUXS  MEAK  DOWNSTREAM  LEFT  ABUTMENT  CONTACT  LINE 


#6  TRESPASSING  ALONG  SLOPE  OF  LEFT  ABUTMENT 
AND  SPILLWAY  TRAINING  DIKE 


SPILLWAY  AND  DAM  CREST 


#13  DEPRESSIOR  Df  RIGHT  BAMX  OF  RIGHT  BfERGEHCT 
SPILLWAY  BELOW  IRTERCEPTOR  DRAIN 


#14  IHTERCEPTOR  IHtAIR  ALOSG  RIGHT  ABUTMENT  WALL 


#15  EROSION  AT  TOP  OF  RIGHT  BANK  DIVERSION  CHANNEL 


#16  RIGHT  BANK  DIVERSION  CHANNEL  FOR  INTERCEPTOR  DRAIN 


#17  DOWNSTREAM  TOE  AND  DIKE  AREA  OF  RIGHT  EMERGENCY  SPILLWAY 


4 


#18  PRINCIPAL  SPILLWAY  WEIR  STRUCTURE 


#21  TOE  DRAIN  AND  COVERED  GAGE  TO  THE  RIGHT  OF 
THE  PRINCIPAL  SPILLWAY  OUTFALL 


APPENDIX  D 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


Dulei*  A  King,  tnc.  ENGINEftING  AND  ENVIRONMENTAl  SERVICES  RANDOLPH  VERMONT  05060 


MRS. 

Prijert 


?///  f 


SfcMt— Of-E-f. 

liihi  z/y/^^ 

fcy_ 


sc  5  c/o  'i «•  d  i~or-  \tal>Ji,'hy 


f)  AiiErA  -  /.  i  fU-^ 


2^  AR-E^^  yjouu'tns^  C‘i.£\/AT/aA/  cuRt^£S^  ^CS 

J  Ci\ec.H^c(  <2-6^ 

fo  7'  /  3  ) 


m 


Li*-#*  A,'  4..*^5 


»b  4  King,  Inc.  ENGINEEfING  AND  ENVHtONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


Mil.. 

PnjNt. 


_ 9i/i4 

.Teujt  1/  R  rt>o  fc 


StMt_2lf4±. 

mu 


Jfw.//  l3root  Qon,  S<fg  #S  -  LeeaffM  iv\  Lu</Lc>^^ 

CLf\^5  ICAT^OI^  t  St^e-  L~fi\KG£-  i' 

V/»6»i  Aex^ht^ 

>V/124fe0-  { Qc^s^ct 

numtt-ou-i  ilou/nsireat^  hont^^^ 

Ba^ic.  6^  * 


Dro 


/,7^ 


///4  ttcrea 


fi£  S£R\/OiQ  ;  A/a/tmAL  POOL  LE\AeL  ~ 

Ar*K  “  /.  /£■  o  <fr^5 

57»«A^6  -  %  65 

DBSasa/  HtCN  U/ATe^  - 
At^cl.  -  /3.2  oer**^ 

STOAh<it“  Z^(»>0  o-“f 

#»ooL  tevtLfTOA  0A«m)  / 

Ar^*c  “  f4»GS  cicr»s 
5TO<?AGe  '  ZBO  o^-r 

OA*^  -  S'/VC  s/o/O^jt  U5  3L  I 

AABi^nT  -  //^7  '  05  ^.s:/ 

ABNCTH-  650  ' 


PNiNCtfiAL  J/»'i.AK/Ay  r  5TO  5C5  PlSet^  2.  S'y7.S' 

outlet 

A»T6»  teuet.  fii-S£P  mAKBS  oAirice  unjM£ccssAAy 

SAABACeKiC'i  iPtLLWhy  :  A5c  *  Luif^£  £“«  r  f  U 

SptLLWAyi  (^yi*$pUiUA  covtrPiffj 


DuieU  A  Kins,  Inc.  ENGINEERING  AND  ENVfffONMENTAL  SERVICES  RANDOLPH  VERMONT 


STS**  1 


9 


r-CtCtic  ^ 


_ ^ycfro/oj^ _ 

e//g>o  5g  re^9T  /‘loop 
5/2e-  l/^rge 


'2,/y/ao 


liy— 


04^  SAFTey  Gulf:>ELI»JB,%  R£~C.onnAieMC 


CuR^ue 

FiOUA/T  Al^CiJs  ^  bh^l.V4Hy)^  a  4 
COZ  ^  o«  Cui-)/e 

cPs  6^  04  y»  OAtCi'n  /»<H/r 

•  ZSSO 

•  a560cFy^  y  /.7^«r^  -  5  7*^  ^  4S«| 

7^^’ST  /^Z«M/r  ^500  cfs 


9rE»*Z 


^ATfA/<S  cofZye, 

SC5  AATt^C  CO  Aye  ^4T4  Cf/SCICeQ  /9A/0 
/r^  fiL^TTCt^ 


^  Duftois  A  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICED  RANDOLPH  VERMONT  05060 


MNo.. 

ProjjNt. 

Subject. 


vTewe //  Br-ooM  S 
Nm dreio  h  ^  s /  H y  dr 


Sheet^of-E^ 

natc  2/7/6Fa 

ByfiM^Ch’k.  by — 


5rc^3 


E.FFECr  OF  SOnCHAf^&E.  ^TOU  AQe.CN  p 


"  4500  efis  5uRCHAftCC  ELEVATiOK/,  ^  C's***  r«*  t»«^ 

5To»?,  5«^/,<r«46C€  l/OUOME  coruc  ^  6 )  C«  ^ 

&  Sur«.ltn^^^  vo/u»\£.  * 

5^TOA,  =  2S<;.Oa-P  X.  ^ 

yyj^  ~  2.7S7<i 


%- 


=  4500  ^1^  r  3^47cfs 

suncHAdee  eee  vatk^u^  r  j^^b.z  ' 

STOIK^=  2  SZ,  0  0.-9 


S-ro!^ 


2.S2  .0  X  tZ. 
///4 


2>~?t  45 


5roR,„.  C?.7;4S  *  ^,-7574)/^  ,  Z.7iC,l'' 

<?r,  •  4500  ( /-  - '  )  -  38  6S«f5 

7  9  ✓ 

SoAC//A/2fie-  J^CEVATlohj  .  /493.2' 

3 

SOACHAdGE  £i.eVAT/o*/j  =  Eoti.CHA<^6S  El-eVAVON^  -  74^73,2.' 

A/O  Pun  THE n.  /TSe.ATlOHS  /iEcesSA^^^  y/ALUEi  W)lL  7V0  7 

^a/An4C  tp'tcAt^T  Ly 

CON  CK  U5  IONjS 

1)  PESEnvOfi^  SToKAQE  \*j  Ul  f^EOuCE  THE  TB^T  JNPL.C>VJ  of  ^sooefs 
TO  Aaj  OuTFLO\kj  op  3  55  2<rf7j  OE  By  /  4  1?d>  . 

ij  T//E  SP/LLWAys  CAN  PASS  /00’%  OF  THE  RouTFO  TE^T  FLoe^ti 
Dl£tHfi.f{€E  'u/o  t>AH\  OMEKTOPf  ituG  oCCuIZ,INQ. 

5)  TA/E  OAHI  \nILL  have  a  FHEC  QcAfAO  QF  B.  3  FEET  (  M/AT  ER. 

Sun  PACE  EuevA7io/\/  OF  Jd’93.2'^  '*jHEN  TA/E  TEST  FEOO  ts 

HouJE  D.  j 


Duleis  A  King,  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


I 


J'cu^e  //  fir'Ao 


_ _ - - 

hO'<*JM6TREAM  DAAiAgg  f3r/«*l«^Tg 


Shect^of-^L^ 


By^GhlL  by _ 


k 


ST-eP  1 


^  ^  cAfiActry  -  u/Are^  A  isuA^teb 

A-T  of  5P/AAWAy  ^£-L.  /^9C,e,) 

5TO>eA<Se=  2/^.  4 

sro/^t^SE  at  ~rF^T  Fuoab  e:LE\//\rioN  ~ 


ST£A2 


Ffaa:  FA! lor. 


uT FLc>\a/  "  dav  PAiluAB 


^  _£L  Uii  \\ —  ®r  «<••** 

~  v  1  y 

'  ^ 

AV<» ^ai<»«  6 £>•»>  6r«»c.A  wia^fA  y^  s  hei^kt  from  poa/  hvRl  'to^^ 

,ou  Jj  be  --f®^  of  65o'  /ni/'*^t' 

o  ,  u  „  C  Sf»^r9*nty  <ptt(u*^x  rr^s 

or-  2^c  ,  Beff^r  tuou><i  bt.  /  fs 

^  tnu^rt) 

fc^tt  of  «*«■•>  Or  /65'  'P^>  3  ,  r,  ^  t 

I  *  I  •  y^  •  ^ 

a  pprox  i«vi«  6**^  a.  r<*eto,*^ufor'  ckaAme.i 

v*»'H-W  TV;  of  65'  «•*# 

> 

of  OQo*^  *</r/r  ^  p  ^^5 


/4  90.C*'(em^r^*f^ty 

rr^s 

-  f4zC>‘^'C  P*  ^  inu^i^’t) 

Vo-  ^2.5  ' 


^P,  *  ^  (cJ6)CSo  1/  32.  Z  ('^3.5^ 

Pp  =  1‘b  S  3o  o  c  fir 

'z 

7?A^7  FA/LuR.e.  DURtNG  test  FLoqO  Ar/Al'rSfS 


•i^A  ^  F  loeef  e  |e\/ 


^  {^o.  |o)65o  \f^^  r 


^  1  r  loocT  ^ 

X,-  /4f3.2  -  lA  Z^, 
X  “  CfCet  7 


5  5  3  3  ^  f  ^ 

gJuA  i^:5i  'f  lo<jJ  ^/eo^i(o>^  oA  l4-*^2.2,'  ^  6®  5C  f/ou^ 

diiel^o  ^  ”  3^  $  Z  c  fy 

f^Lo^Kj  To  BS  /?ciuT€b  tS  S(Jt^  OP  TVJO 


\ 


9p,  r  s  9,  S  3  3  i-  2>%  s  i 


4  3,  3g  5  c  fv'  ^  ^oocis 


DufteU  A  King,  Inc.  ENGINEERING  AND  environmental  services  RANDOLPH  VERMONT  05060 


MIe.. 

Project. 

sr^p  3 


_ _ SIwet 

J~gwe  II  Si^oeAf  4  S _  Ball  2/7/ So 

_ hiydfijUts _ by — 

peVE-LOP  Oo\utJSTPeA^  PATiNG  CuRwe^S  f^aP 

CH/>^Hhiet,  ^OUTJ/UA 


9//J4 

Si>-oe/^  •4  S 

//v  e/r«i^ 


>AuM0eft5  Bf^OOH  -  7~c  car>  u//j«u/«  II  6ro«/f 


Cf/A^ACTe«:  1 5  7»  t  j 
L=  £200* 

Ceh^-  /■3a3.9*  /26tf 
=  y2  3.  9  ' 

r\*C,0  45  ^  Uitfoe/'Sj  S"lo"«  cAciiy)t.l 


^  R^'Ti'r  j  HydLrtiultc. 


l\l0cn\*l  FlOuj  -FowiOcL 
V»«.  £‘^oet'ti‘«(A 

(v-ld3  A 


X5  A  ppfa\ci/*%€t  -fr-o. 

USSS 


srpse 

■ 

AREA 

«ADIU5 

pi,ouy 

OO 

c#»v 

IME 

1 

z 

78 

/.77 

d77 

4 

i 

/7Z 

3.25 

2  76  5 

(; 

' 

2ez 

4. 56» 

40a 

5.76 

/O,  30  E 

SSO 

6.70 

'S.  tt'*- 

/2 

- 

VO  8 

7.77 

22  <300 

l4 

8(52 

7.0  4* 

Z7  S’ 00 

/4> 

■ 

to'iz 

I0>0C> 

S0SOO 

)Z18 

/1. 01 

47200 

20 

* 

/50a 

/2-OS 

6/, 75/ 

22 

» 

1738 

/3.03 

•7  5,621 

24 

n^z 

/4  0® 

7<?  923 

Z6 

Z-LC^Z 

/4.5S 

/o  7566 

2B 

■ 

2  648 

/5.  ?0 

/26,  59? 

30 

i 

-2  850 

lU.&S 

1^718^ 

OVWWJ 


46  1320 


Dufteb  A  Kins*  Inc.  eNQweeitiNG  and  eNvmoNMiNTAL  sskvices  kanoolth  vermomt  05060 


MU. 

NM 


h/elr‘»>j  lif- 


1*.  a/«y<a 


yp  ac//  2  «  o’?u/*  Ji 


C«/\^  f  ll/ft*  \ij !  £  fs  QfCfok.  -ihro  \Jii\»^e.  af’ 


CUA^t^rj  e  iPigT 

y  ^  kBoo* 

^ekv/ -  ti(tC-~/a  ‘Za 
A  «•!<•</  =£<^0  ‘ 

■=  ,£l£' 

^  "  fe^eo* 

5-=  O.  03SZ7// 

-fK-ZJ^j  Snail 

Crwib^ 

ififf'-r-  W5  6e  Hy<ef  rfJ'C. 
-/<  E-x<r»</»  £i«,, 


Hem*  I  T  Covr^fioi^d 

vi<t 


X  S  /  fifirny  /ty,a  {.*‘ad  Ui<»-S 


lANOOim  VfR^ONf  09QM 


\///4 


»5l||Utr_£ 

gre^  4 


rgu/e//  Pi 
_ CkAJHM^ 


ad 

tote  2jz5/^ 

By  fey _ 


‘'5c»a<»7V  liAy  *'  0^*^  i  SAffAC^  lf<HJTiN& 


^  *  SS  300  e-f s 


/?.o  " 


=  Z2tfto 


•^oo 


^OOf< 


\j^  ,  2200'  >-  /?>ys 

^3S<So  ^'ymenA. 


7^?,  5  *  *  ^  ^  a  -  f  .  '.  Li»^. 

2^ 


'  S'  5. 3oo  ( /  -  •  37,  2/2  cf  s 

-  JS,"?*  «»«•-»  fO&O^* 


*■  toscy'^  220  0 

^  3S£ O  ® 


5-  3.  o  ^ 


•  C  70,^  ^  S^.o)/^  »  (^/,0  ^  -  f 

9ft.’  ss^3oo(l.  Ij^^)  =  3’)j4^3oU  -^J^soo.f^ 


OUTFLO'^-  39,  soocfs 


_ STf\&S.  • 

t^OQAe.  RetvzHZ 


/^./  ' 


/^o 


^1  ■  *^^0°  y^«9Qo' 

4  36  <  O  0  '/itXAO. 


jpdAc./,  /tnj-fh  /i  i-Oo 


z 


/.  •  /iVo^'x  X  *'£.*--f  .-  JSO/  ' 


3600 


u  i  /3  4o"  X  3  600 

''i  -  =  /<3  7. 7a-f  ^^i£yo-r 

43960  0'  ^  2. 

I 

4  /  Ofc 


sesseSi^iSi'  A?iS££d^ 


f  \ 

‘’.'I 


■h|li«li  ft  Hint,  Inc.  ENCINEEHING  AND  CNVIRONMENTAL  SERVICES  RANDOlfH  VEKMONT  05060 


^600 
&sog> 
f3  «*•  ' 


>•  -T- V,  r-';\T:‘ 


V  y/ 


a: 


^ _ C  I _ Kou  t)*N< 


2XZ5/««» 


Byi522fai\fcy — 


a-^A_  -  5^0 


M,  r  ^20°  X  3  ^  ^  J, 

^  —  — - -.  C>  5.  1  «.-1^ 

\/«,«  '  /c7.y^/^  ,  3  (,.a 

3^.  50^9  //-  8^\,_  2  3  5^4«f-S 

'  2iS.X'y 


Q  .  3^,  50^9  /  /  -  Of::. 

^  3- S' 


cusjex.  *  ^3  O  , 


l/,  --  9So^'  V  31^',.  7^,  ^  Z>s^4^-f 

^  3>S&o  '  2- 


^tr:u  ‘  Cf^  ^ss-7o  ch 


6. 7 ' 


eux0c^  jf  700 


V2-.  5  3.0  «.-f 

4J56o 

*  ^-ja.B  1-  .-  C>/-S  o--^ 

-'  Z\ea4  (1-  tL3  J<c  8l8  cfs  -1:.  /l^OQOcf 

z/s.^'/  ' 

a(^TFLO\Kf  '  /7  Qoo  cfs  STAGS'  7,  O  ' 


I 


3x>ar£  />AM  a/i'£ACH  J>antr<tG  tb^T  ^jlooO 

Cf^p  s.  (a  4 <30  «,  ts  ~  20.2' 


/53o  ® 


v  ,-  ZZOO  '  y.  /  5  3o  “ 

/  —  -■  — -  —  — - 

A^S4cR ' /s^ 


77.  3  CL-f 


.or 


■'V.->5'‘ 


I*".,**  • 


Dvlolt  A  Klfl9«  Inc.  ENGINEERING  AND  ENVIRONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


MM.. 

PnjM. 

Siliiet. 


L  =  6  goo 
r 


^*2  oo 


_ _ <f//U _ 

cr^wc /y  sroof<^  s 

C  i\nnir\t.  <  Rop-fii^ 


Bite  z/z5/v^ 
Byi53l5a’lL  b)f - 


XiJh^> 


/7.  2  ' 


cme^L.  ~  I  "2,00 


V  *  /2^0_<_Z£££  _ 

4.3S^cfl  Vlou.  ■ 

1/^  ^  r'77.3-f  9e-f 

i,3^.foo  (  /-  Nr  -^G^95cf5  46?ooc.r3 

2610  y  > 


OuTrLa\^~  4  7oo<‘f-5  STA(S£~'  n.G' 

^A/TB-/^  J'fU/ £■/./■  B^oo^  •  4*eA£^f/ z 

*-  /?.  4  ^ 


a/\Je>L^  =  /  Soo  ®  ^ 


2.  •.  ~I_  y  4^560  2^/.  7*'-  f 

‘  /5oofl^  ^  — 

L  ,  =■  3  300  ' 


V,  -  "a^Oo  ’  y  /SQo  ^  '  r  j  ^  /  l  -i  r. 

' - ; -  r  /34J.  9«'f 

df-3S&0  ®  ^ 

4  '  a 


AC,  1^0(1.  23,3+‘».f: 


T  fOO 


^  A-3S6Q 

*  (  /30.5  f  74.5  4-.  7  o.-'f 

<;v^  -  7.0  ( /-  3  £  0/5  cf^ 

4 '  o^A---  JfZ6o 


y/26'  o  ' 


Dvtob  A  ICtll«,  Inc.  iNGIHEEHING  and  ENVlUONMeHTAl  services  SANDOLPH  VERMONT 


Mil. 


C  Am 


roo^  ih-S 


'2./zS>/3o 


by _ 


300o ' 


^  i_  »  (tBod 


tje-A  CH 


V/  =  //20  o  '  X  aooo'  .  £. 

'  - -  -=  77.  /«^-f 

^35  60 

^  o  /  6  \  !  9  ^ 

^  -26/.  7/  •» 

~  7.  7  ^  ®  20  ® 


l/^  -  V  Ce»o« 


5  f 


f  S  ^ s  6  6  .  ^  ~  ^ 

^p.  '  2S-0.5  ('  )-  ^  \  ..  2,,^  0  45 

26/. 77 


-BL  900 


7  FLOVJ  -r-  2  ^<?0  ef  J 


«  -*  7.  ?  ' 


iUH!  A<iA/*y 

"SaA/Z^V  X)Ay  d£71>fcf  f^AILuHC 


test  7i.«o^'' 


AT  DA 


0  iSCHKaae 


s  5"^  30  O 


JTAOf 


/?.  O 


0»  SC^yAfl6e 


STAGE 


(,  3^4<50cf3  20. 1 

/  V  r  ^  ~ 

Flood  WAl/E  -  I  ;  Zo.Z,' 

SL  iS.^  • 


ZZao'  05 

^f  3  %  6  A  ^  c  ^5  /6.  /  ^  ^  ^j  "7  /7.6 

Sainaert- P/ooc/  5f«»^i-s4.3' 

^ro»U^  /At  floor  of  t!\»jo/ltm^s  FLOOD  ^A</E  -  /7.6'4.J  •  /'5.3 

/^pfrerxi ipo'i'^^A  Sik  P'e  f  abo\f<.  b*J 

a  I  +l|,j  point 

^fiOO  fc5('P»i1«*r  ^  ..s 

/lilAfCof  /7  0^>0cf5  7.0'  20,<ioCcrs  7.9 

LvoKIomj^  T^si^hod  5'/*»g  C  e  3.0 

F~LOOO  Wi^we  5,0  ..  .Jt.  7  ' 


V/  C  o 'T 

4  i/of  ^eiH/J 


■  ,  I  ;  '•■  \  <  '-Vi.  '1  I.  V  'r  Tits 


•Vlfc  ^ 


Dulois  A  Killfl,  Inc.  iNGINEEKING  AND  ENVIKONMENTAL  SERVICES  RANDOLPH  VERMONT  05060 


MM.. 

PrajMt. 

Sibjset 


7///^ 


n  Br«ok.  ^  S 
/fESe^VOIk  DAT  A 


Sheit 


'ZAwi2-4- 


ky. 


Tlrs  T  /Atf^c  o  V  -  4  600  C  Fjs 

data 

CTewe  /)  Brook  #  5 


<5^  of  resr 
rAooQ 

oiscH^tee 

(<h) 

0A»«1 

CON  OtVOUS 

wATeti 

SutLP*i<€ 

£LE\fAV^ 

foo  7o 

Z8  52 

^.s  ' 

FReeBOhR-D 

M9Z.Z* 

-f ‘Ti 

/a? 

uf*  ro 
emcA6eM<v 

1^0,0 

AFfBNDIX  S 

IMfORKATlOlf  AS  OONTAIHED  IN 
m  NATIONAL  INVENTORY  OF  DAMS 


INVENTORY  OF  DAMS  IN  THE  UNITEP  STATES 


